This paper investigates the return performance of publicly traded real estate companies. The analysis spans the 1984 to 1999 time period and includes return data on over 600 companies in 28 countries. The return data reveal a substantial amount of variation in mean real estate returns and standard deviations across countries. Moreover, standard Treynor ratios, which scale country excess returns by the estimated βeta on the world wealth portfolio, also reveal substantial variation across countries in excess real estate returns per unit of systematic risk. However, when we estimate Jensen's alphas using both single and multifactor specifications, we detect little evidence of abnormal, risk-adjusted returns at the country level. We do, however, find evidence of a strong world-wide factor in international real estate returns. Furthermore, even after controlling for the effects of world-wide systematic risk, an orthogonalized country-specific factor is highly significant. This suggests that real estate securities may provide international diversification opportunities.
Introduction
A global real estate securities market has slowly developed over the last two decades. At year-end 1999, the market value of publicly traded real estate companies was approaching $400 billion. This public market provides a vehicle for investors to construct international commercial real estate portfolios without the burden of acquiring, managing, and disposing of direct property investments in far-away countries with unfamiliar legal, political, and market structures. At the simplest level, performance analysis consists of comparing historical returns and their variances. However, a key problem with this simple unconditional approach is that it does not explicitly consider the risks associated with the returns. In order to obtain more accurate risk-return characteristics, and to examine why a specific performance level occurred, more precise estimates of risk are needed. To date, the most widely used approach to risk adjustment has been the use of single-βeta models such as the capital asset pricing model (CAPM).
example, several studies have uncovered multiple sources of systematic risk that are priced in U.S. commercial real estate markets (e.g., Chan, Hendershott, and Sanders, 1990 , Ling and Naranjo, 1996 , Ling, Naranjo, and Ryngaert, 2000 , and Karolyi and Sanders, 1999 . 3 In an international context, several studies have found that continental and country specific factors, such as exchange rate risk, are additional sources of systematic risk (e.g., Eichholtz, et al., 1998, and Mei, 1996) . Therefore, to appropriately measure both domestic and international real estate return performance, it is necessary to adequately control for country specific sources of systematic risk.
To form a base-line, we first examine the ex post return performance of each country's real estate securities using a single-βeta asset pricing model. Our proxy for the world wealth portfolio (i.e., systematic risk) is the total return on a broad-based index of international stocks.
The estimated (Jensen's) alphas from these regressions provide direct evidence of abnormal riskadjusted return performance. In addition, the estimated βeta coefficients and coefficients of determination provide evidence on the extent to which country specific real estate returns respond to a global market risk factor. If returns on real estate securities in country i are heavily influenced by a world-wide risk factor, this may suggest that investors already diversified internationally with stocks will gain little additional diversification benefits by investing in the real estate securities of country i.
In a second specification of our asset pricing model, we add a country specific factor to the ex post real estate return regressions. This additional variable is designed to proxy for the effects of systematic risk factors in each country that are independent of world-wide systematic risk. More specifically, this risk factor is the change in each country's stock market index that is orthogonal to movements in the world wealth portfolio. Once again, Jensen's alphas from the estimation of these two-factor models are examined for evidence of abnormal return performance by country.
Although our country-wide regressions provide a clear indication of the absolute and relative performance of each country's value-weighted real estate index, this level of aggregation may mask significant within-country variation in performance across property companies. To address this issue, we separately calculate the mean return and estimate our two-factor model for each of the companies that comprise the GPR database.
Our results can be summarized as follows. The data reveal a substantial amount of variation in mean real estate returns and standard deviations across countries. Moreover, standard Treynor ratios also reveal substantial variation across countries in excess real estate returns per unit of systematic risk. However, when we estimate Jensen's alphas using single and multifactor specifications, we detect little evidence of abnormal returns at the country level.
Similar to Case, Goetzman, and Rouwenhorst (1999) , we find evidence of a strong world-wide factor in international real estate returns. However, even after controlling for the effects of world-wide systematic risk, our orthogonalized country-specific factor is significant in 91% of the country regressions. This suggests that real estate securities may provide international diversification opportunities.
The disaggregated results reveal significant variation in raw firm returns both across and within countries. This suggests significant firm specific risk exists in international real estate securities markets, even after controlling for world and country specific effects. Thus, diversification benefits may be available to international investors from investing in a limited 3 In terms of other capital markets, several researchers have also shown that there are multiple risk factors in equity and bond returns. See, for example, Chen, Roll and Ross (1986) , Ferson and Harvey (1991) , and Fama and French (1993) .
number of countries. This may reduce the cost of constructing diversified international portfolios to the extent that there are up-front fixed costs associated with analyzing the legal, political, and market risks of individual countries. However, although the disaggregated total return data reveal significant variation across companies within countries, only a handful of companies produced statistically significant abnormal returns (alphas).
We perform several tests to examine the robustness of our results with respect to estimation methodology and to the asset pricing restrictions imposed. First, to avoid generated regressors and associated problems, we re-estimate our two-factor models using simultaneous equation estimation procedures. Second, we also re-estimate both the single-and two-factor models after imposing appropriate asset pricing restrictions. These conditional Jensen's alphas are then compared to our earlier unconditional estimates. In both cases, we find that our excess performance results are virtually unchanged.
In Section 2 we present the conceptual framework for our study and describe the regression models used to analyze cross-country performance. Section 3 describes the data and presents various descriptive statistics such as unconditional mean returns and standard deviations. Section 4 contains the empirical regression results using country-level data, while our disaggregated (firm-level) results are presented in section 5. Several robustness checks are performed and discussed in section 6, and the last section offers some concluding comments.
Research Methodology
A widely used framework for estimating excess (risk-adjusted) returns is Jensen's CAPM approach. To implement this approach in our international context, we estimate the following OLS regression:
where:
R it = the U.S. dollar-weighted return on country i's real estate index in time period t, R ft = the U.S. risk free rate in time period t,
= the return sensitivity (exposure) of country i's real estate returns to returns on the world wealth portfolio, R wt = the U.S. dollar-weighted total return on the world wealth portfolio in time period t, R wt -R ft = the expected risk premium associated with an investment in the world wealth portfolio, e it = an error term.
Each country's alpha, α i , represents the constant periodic return the investor is able to earn above (or below, if negative) the return on an unmanaged portfolio of international stocks (i.e., a buy-hold strategy) having identical market (systematic) risk. Thus, if the estimated alpha value from this ex post return regression is positive and statistically significant, the country level index of real estate returns is judged to have outperformed a buy-hold international strategy.
Conversely, if the estimated alpha coefficient is negative and statistically significant, the real estate index has underperformed a passive buy-hold international strategy.
Jensen's model assumes there is but one source of systematic risk in the economy-i.e., exposure to fluctuations in the value of the world wealth portfolio. However, as noted earlier, several recent studies have documented the existence of multiple systematic risk factors in both domestic and international stock, bond, and commercial real estate markets. Thus, Jensen's and other single-factor performance evaluation models may be mis-specified due to the existence of an omitted variable(s). The potential ramification of this mis-specification is that apparent excess return performance may simply reflect the risk premium(s) investors have earned for exposure to additional sources of systematic risk. However, because these additional risk factors are omitted from single-factor models, the return compensation attributable to these risk exposures may be erroneously picked up in the intercept and error terms, leading to incorrect return performance inferences.
In studies of U.S. real estate markets, the most common approach to specifying multifactor models of asset prices is to use macroeconomic factors and/or other variables that have been shown in prior studies to carry ex ante risk premiums. 4 The use of prespecified factors is not possible in the current study for several reasons. Most importantly, identifying a set of consistently "priced factors" in each country is problematic due to the length and breadth of the available real estate data for each country. Moreover, many of the "usual suspects" (i.e., changes in interest rates, term structure slopes, industrial production, national consumption, etc.)
are not available in a consistently measured and timely fashion across the countries in our sample.
5
To circumvent these international data limitations, we employ a two-factor variant of the model used by Liu, et al. (1990) . This two-factor model serves as a general specification for other multifactor asset-pricing models through the use of two portmanteau variables that proxy for latent asset pricing risks including country-related macroeconomic state variables, predetermined factors, and institutional factors. The estimation of this model requires a two-step procedure. First, for each country in our sample, we estimate the following OLS regression:
where R s it is the U.S. dollar-weighted return on country i's stock index in time period t and e s it are the unexplained residuals (i.e., the orthogonal component). These residuals represent the portion of each country's stock returns not explained by movements in the world wealth portfolio. This unexplained variation serves as a portmanteau variable that proxies for latent country-related macroeconomic state variables and predetermined factors such as changes in interest rates and 4 See, for example, Naranjo (1996, 1998) . 5 Historical bond data to measure the default premium, for instance, are unavailable across most of the countries in our sample.
term structure slopes, growth rates in industrial production, per capita consumption, size related effects, and exchange rate risk. These residuals also capture the effects of the myriad institutional factors that can vary significantly across continents and countries and that standard asset pricing models generally ignore. 6, 7 To estimate a multifactor specification of the unconditional real estate asset-pricing model, we add this orthogonalized country-specific risk factor to the ex post real estate return regressions and estimate the following equation:
As before, β iw is the estimated return sensitivity of country i's real estate return index to returns on the world wealth portfolio. β iR is the estimated exposure of country i's real estate return index to returns on the orthoganalized country specific risk factor. If β iR cannot be distinguished from zero, we conclude that the country specific risk factor does not increase the explanatory power of the model, once we have controlled for world-wide systematic risk. Once again, the estimated constants (Jensen's alphas) from this two-factor model can be examined for evidence of superior risk-adjusted return performance.
Because return-influencing events in real estate markets are decidedly local in nature, we anticipate that our estimates of β iR will be statistically significant. However, with the gradual emergence of international real estate capital flows during our study period, real estate markets have generally experienced increased openness and competition. This suggests that the relative influence of the world index on real estate returns may have increased over the study period.
Data
The international real estate securities data used in this study are obtained from the 
Advantages and Limitations of the Data
Although the GPR database is constructed to representative of the universe of publicly traded real estate companies, it is important to note that returns on these securities may not accurately reflect returns in private real estate markets, which is where the majority of commercial real estate in most countries is valued and exchanged. Eichholtz and Hartzell (1996) , Giliberto and Mengden (1996) , and others argue that property share prices are likely to be more volatile than the underlying real estate assets for several reasons. First, because these public real estate firms are operating companies, their share prices are sensitive to the market's 10 Ideally, the world wealth portfolio should include the whole range of instruments: real estate, stocks, bonds, commodities, and so on. Unfortunately, these data are not generally available on a global basis and the market size of them is not known precisely. However, given common fluctuations in the factors that comprise the world wealth portfolio, it is likely that our market portfolio proxy is highly correlated with the "true" world portfolio. Furthermore, to the extent that there are measurement errors, these are likely to be mitigated with the two-factor specification that we employ.
changing assessment of the quality and vision of the management team. Second, because the securities are publicly traded, they are exposed to the arbitrage forces of the public market.
Nevertheless, there is an obvious link between the performance of real estate in the public and private markets.
Several authors who have investigated international real estate portfolio issues have used time series of rents and capitalization rates, instead of property share return data, in their research (e.g., Wachter, 1996, and Case, Goetzman, and Wachter, 1999) . The advantage of such an approach is that the database may contain information on a larger sample of the commercial real estate stock in a given market or country. The disadvantages of this approach reflect the problems of infrequent trading and the lack of a central marketplace for privately held and traded assets. Moreover, rents and capitalization rates in different countries are hard to compare, given the international variation in rental contracts. 12 Real estate stock indices have the advantage that they are publicly traded, transaction-based, transparent, and reported on a frequent basis (Lizieri, et al., 1998 ). For these reasons we limit our analysis to publicly traded property shares. However, many of the country-level returns must be interpreted with caution due to the small number of companies that comprise the index in some countries. In fact, the return indices in 12 of the 20 countries in the 1984 to 1999 sample are calculated with an average number of 12 See Corgel, Jaffe, and Lie (1992) and Geurts and Jaffe (1996) for an expanded discussion of these international differences.
Descriptive Statistics
13 Additional studies that investigate international real estate securities include Asabere, Kleiman, and McGowan (1991) , Barkham and Geltner (1995) , and Liu, Hartzell, and Hoesli (1997) . Because our focus is on the companies less than 10. The last two columns in Table 1 reveal that six countries dominate the aggregate GPR index. On average, Japan accounted for $34.4 billion, or 18.9 percent, of the market value of the aggregate index. Japan's average contribution to the aggregate index was closely followed by the U.S. with an average market capitalization of $33.5 billion. Hong Kong (15.8%), the United Kingdom (10.9%), Germany (10.3%), and France (7.0%) followed in importance. The remaining countries each contributed less than 4 percent, on average, to the market value of the aggregate GPR index.
The first and second columns of Table 1 favorably with the return/risk ratio of 0.66 (11.4%/17.2%) produced by the value-weighted aggregate real estate securities index. With a return/risk ratio of 1.15 (11.2%/9.8%), the U.S.
long-term government bond index also outperformed the aggregate GPR index. The aggregate return/risk performance of international real estate companies more closely approximated the returns on the U.S. small cap index (13.1%/17.8% = 0.73).
The absolute and relative performance of international real estate securities varies significantly across our sub-periods. Although the aggregate GPR index produced a mean annual return of 11.4 percent over the full sample period, the average return during the 1984-1989 period was 26.4 percent (see Table 2 ). This exceeds the corresponding 22.5 percent average return on the world wealth portfolio. In addition, the aggregate GPR index significantly outperformed the three U.S. benchmarks on a return per unit of risk basis during 1984-1989.
The average market capitalization of Japanese real estate companies accounted for 37.4 percent of the aggregate index during the 1984 to 1989 period. This is especially significant because the Japanese securities produced an average annual return of 48.5 percent during this period. Hong Kong securities, which on average contributed 9.4 percent of the aggregate capitalization on the index during this period, produced an average return of 38.4 percent per year. Thus, nearly 50 percent of the market capitalization of the aggregate index was contributed by two countries that averaged better than 38 percent annual returns. However, these two Asian economies were not alone in producing large, and volatile, real estate returns. In fact, no country represented in the index generated an average return of less than 13 percent and most were significantly higher, albeit with, in most cases, significant volatility.
The boom in global real estate security prices came to an end during the 1990s. The total return to the aggregate GPR index averaged just 2.4 percent per year (see Table 3 ). Aggregate estate, we do not attempt to remove the effects of leverage from the real estate stock indices.
return volatility, however, was only slightly lower (15.2%) than during the booming 1980s. The average annual return to the world wealth portfolio also declined significantly from 22.5 percent in 1984-1999 to 11.8 percent in the 1990s. However, this 11.8 percent return exceeded by a factor of five the return on the aggregate GPR index. The poor performance of the GPR index is even more pronounced when compared to the average returns produced by U.S. large cap stocks (18.0%) and small cap stocks (15.7%) during the 1990s.
The average number of firms in the aggregate index increased significantly to an average of 340 in the 1990s. The corresponding average market capitalization was $240 billion. The U.S. replaced Japan as the largest contributor of market capitalization to the aggregate indexaccounting for 20 percent, on average, of the aggregate index during this period. The U.S. was followed by Hong Kong (17.2%), Japan (15.0%), Germany (11.1%), and the United Kingdom (10.3%).
Treynor Ratios
The means and standard deviations reported in the first two columns of Tables 1-3 clearly indicate that international real estate returns have been quite volatile. However, modern portfolio theory posits that only systematic risk, not total risk, is priced in competitive capital markets. Thus, from the perspective of an investor seeking to build a diversified portfolio of international real estate securities, a more appropriate measure of risk is the extent to which returns in a particular country are likely to co-vary with returns on the world wealth portfolio (WWP). To address this question, monthly returns in excess of the U.S. Treasury bill rate for each country were regressed on the world wealth portfolio's excess return (see equation (1)).
The βetas from these ex post regressions measure the degree of (world-wide) systematic risk in each country's real estate securities. The mean excess return in each country was then divided by the WWP βeta to produce a standard Treynor ratio for each country, and for the aggregate GPR index, for the full sample and both sub-periods. 14 The Treynor ratios, and the relative ranking of each country based on its Treynor ratio, are displayed in columns 3 and 4 of Tables 1-
3.
The Treynor ratio for the aggregate GPR index was 0.51 over the 1984 to 1999 period.
The ratio ranged across countries from 2.0 to -1.31. Two countries with large real estate securities markets, Germany and Hong Kong, performed very well, ranking second and fourth, respectively. The U.S. ratio of 0.73 put it squarely in the middle of the 20 countries for which we had adequate data to calculate returns for the 1984 to 1999 time period.
The Treynor ratio for the aggregate GPR index was 1.66 in the 1984-1989 period, which is reflective of the general real estate boom that affected most, but not all, real estate markets during this period. With a ratio of 1.00, the U.S. ranked 17 out of 20 countries. This poor relative performance was caused by the significant downturn that hit most U.S. real estate markets in the mid-to-late 1980s. In sharp contrast to the 1980s, the Treynor ratio for the aggregate GPR index was -0.24 percent in the 1990s. This reflects the severe real estate recession that began in the U.S. in the 1980s and finally swept across many international markets during the 1990s. Many U.S. commercial real estate markets began to recover in the early 1990s and most were booming by the late 1990s. Thus, the U.S. managed a Treynor ratio of 0.52 during the 1990s, which placed it eighth out of 28 countries.
Regression Results

Single-Factor Model
The Treynor ratio permits us to rank the relative excess return performance of countries based on a measure systematic risk. However, it does not allow us to determine whether real estate securities provided investors with positive (or negative) risk-adjusted (i.e. abnormal) returns. To address this issue, we estimate both the single-factor and two-factor return regressions for our three sample periods. 15 An estimated alpha significantly different from zero indicates abnormal return performance. Table 4 displays the regression results obtained from using a single risk factor--the world stock portfolio--to measure ex post return performance. The first panel in Table 4 presents results from the full sample period. The second and third panels display results for our two subperiods. Coefficient estimates for α i and β iw , along with the adjusted R 2 , are reported in the first row for each country. T-statistics are in parentheses, with significance at the 10% level indicated by an asterisk ("*").
When the aggregate value-weighted GPR monthly index is regressed on a constant and the world wealth portfolio, the estimated alpha for the full sample period is -0.321 per month, or 3.85 percent per year (see the last row of Table 4 ). However, because the t-statistic is -1.391, we cannot reject the null hypothesis that the risk adjusted abnormal return on the aggregate GPR index is zero. Although the estimated alphas for numerous countries are large, the standard errors of the estimates preclude us from concluding the abnormal performance is statistically significantly different from zero. The only exception during 1984-1999 is Canada.
It is interesting to note that the βeta with respect to the world wealth portfolio is 0.933 for the aggregate GPR index, strongly indicating that a value-weighted portfolio of publicly available international real estate securities was comparable in (systematic) risk to the world wealth portfolio over the full sample period. Moreover, returns on the WWP explain 61 percent of the variation in aggregate GPR returns. The country specific βetas are all positive and statistically significant and the adjusted R 2 s range from 0.019 (Germany) to 0.338 (Japan).
These results suggest that a world-wide systematic risk factor explains a significant proportion of the cross-section of international real estate returns.
The single-index results are similar for our two sub-periods with respect to the number of 
Two-Factor Model
The results from estimating our two-factor model [equation (3)] are displayed in Table 5 A comparison of the WWP βetas in the single-and two-factor models reveals they are remarkably invariant with respect to the addition of the country specific factor during the 1984-1999 period. However, the addition of the country specific factor has a significant effect on the ability of the regression model to explain the cross-section of real estate returns in each country.
In all but one of the 19 countries represented in our 1984-1999 sample, the estimated coefficient on the country-specific risk factor is positive and highly significant. For example, the estimated coefficient on the U.S. factor is equal to 0.609 with a t-statistic of 6.977. Relative to the singlefactor model, the inclusion of the U.S. risk factor increases the adjusted R-squared of the U.S.
model from 0.308 to 0.448. The increase in explanatory power from adding a country-specific factor is even more pronounced in many other countries. Overall, the (equally-weighted) average R-squared for our 19 country sample in the 1984-1999 period increases from 0.152 to 0.388 with the addition of the country specific factor.
Interestingly, the effect of adding a country specific risk factor on the estimated alpha is more pronounced in our two subperiods. For example, the estimated U.S. alpha during the 1984-1989 changes from -0.214 in the single-factor model to 0.210 in the two-factor model.
Moreover, the estimated U.S. WWP βeta moves from -0.538 in the single-factor model to 0.648 in the two-factor model. The estimated alphas also vary considerably between the single-and two-factor models in the 1990-1999 period. These frequently large shifts in the slope of the estimated regression line from one subperiod to the next suggest the ex post return regressions may be mis-specified when the country specific factor is excluded. 16 Moreover, the misspecification is more pronounced the shorter is the sample period. This result is intuitively appealing because it suggests the influence of international capital markets on within-country average real estate returns is more pronounced the longer is the sample period. However, these results should be interpreted with caution given that the estimated alphas, although frequently large in magnitude, are generally lacking in statistical significance in both the single-factor and two-factor models.
Despite the large (26.4%) annual average returns earned by the aggregate GPR index in 1984-1999, only two countries had estimated alpha coefficients significantly greater than zero:
Sweden in the single-factor model and Hong Kong in the two-factor model. During the 1990s, Canada, Japan, the Netherlands, and Portugal significantly underperformed on a risk-adjusted basis in both the single-and two-factor models. It also is worth noting that the aggregate GPR index produced statistically significant negative abnormal returns in the 1990s. The estimated alpha in the single-factor specification is -0.721, or 8.65 percent annually (t-statistic = 2.976).
Looking at the regression explanatory powers (R 2 's), we find that they are positively correlated with each country's share in the world portfolio (0.48), and this result is robust over our sub-periods. Interestingly, although there is a positive relation between the regression explanatory powers for each country and the number of firms in the index, this relation varies substantially over our sub-periods (0.56 for the 1980's and 0.10 for the 1990's), suggesting that the increase in the number of firms in the 1990's added potentially more idiosyncratic noise. It is important to note that this result is particularly relevant for the U.S. and for some of the smaller countries with few firms. Finally, the distribution of beta coefficients with respect to time and their relation to the regression R 2 's is marginally positive, indicating a slight increase in country real estate sensitivity to world market movements.
Firm Level Performance by Country
As discussed in the previous section, only a handful of country-level regressions produced statistically significant alphas, despite the significant variation in total returns across countries. However, aggregation to the country level may mask significant within-country variation in return performance across property companies. To examine this issue, we first calculate the mean return for each company in the GPR database. To be included in the company level sample, a total return for the firm must have been reported in at least 90 of the 120 months that comprise the 1990-1999 time period. As reported in Table 6 , 202 companies in 14 countries satisfied our inclusion criterion.
For each of the 14 countries in this subsample, we report in Table 6 the average return for the firm with the highest, median, and lowest average total return, respectively, during the 1990s.
For example, return data on 39 U.S. firms were available in at least 90 months during the 1990s.
The mean company level returns ranged from a high of 33.6 percent per year to a low of -6.3 percent. The annualized mean return for the median U.S. firm was 12.2 percent. Numerous other countries also display substantial variation in average returns across firms. For example, the average 1990s firm level return in the U.K. ranged from 74.5 percent to -19.1 percent annually, with a median of 9.6 percent. Overall, the results in Table 6 strongly suggest that a great deal of company specific risk exists in international real estate securities. Moreover, these results suggest that strategic diversification both across and within countries may result in more risk reduction at the international portfolio level than would be accomplished with a strategy of holding a portfolio in each country that mimics a value-weighted real estate securities index.
Although the disaggregated total return data reveal significant return variation across companies within countries, it does not necessarily follow that a significant number of firms earned positive or negative risk-adjusted returns. To examine ex post performance, we separately estimate our two-factor model [equation (2)] for each of the 202 companies in our firm-level sample. These results are reported in Table 7 . The number of positive and negative firm level alphas in each country is based on statistically significant alphas (at the 10 percent level).
The lack of statistically significant alphas in Table 7 is noteworthy. Of the 202 firms in this subsample, only nine produced positive abnormal returns. Twenty-four companies produced negative abnormal returns. However, 17 of these are Japanese firms--a country that experienced a severe commercial real estate recession during the 1990s. Despite the exceedingly poor relative performance of U.S. real estate stocks in 1998 and 1999, none of the 39 U.S. companies produced negative returns on a risk-adjusted basis.
Despite the apparent lack of company level abnormal return performance in most countries, the results in Table 7 should be interpreted with caution for several reasons. First, it is well known that the noise embedded in firm level total return data makes it difficult to reject the null hypothesis of no abnormal return performance. Second, the results assume that the assumptions of our asset pricing model are valid. In particular, these results are predicated on the assumption that all systematic risk in each country is proxied by movements in our two risk factors. Finally, our estimations were performed without imposing standard asset pricing restrictions. This latter issue is addressed in the following section.
Robustness Checks
In estimating Jensen's alphas with our two-factor model, we used a two-step regression procedure. A potential problem with this approach is that the second regression used to estimate Jensen's alphas contains a generated regressor (i.e., the orthogonal component) with a potential errors-in-variables problem. To assess the effects of this potential problem, for each country, we used non-linear simultaneous equation regression procedures to jointly estimate both equations associated with the two-step regression procedure (see Pagan 1984) . We find that the results reported in Table 5 are virtually unchanged for each country.
An additional potential concern is that the models that we have estimated are unconstrained versions of the corresponding asset pricing models. In particular, we have not imposed the asset pricing restrictions implied by each of the models. For instance, in the twofactor model, we estimate:
Equation (3) is the unconstrained version of the following two-factor asset pricing model,
where λ 0 is the zero-beta excess rate of return (the return in excess of the risk-free rate) and λ 2 is the risk premia corresponding to the second factor. Note that the risk premia corresponding to the market factor falls out of the estimating equation (see Liu, et al., 1990 , and Ling and Naranjo, 1996 . The model corresponding to (4) is derived by substituting the expected returns asset pricing equation into the returns generating equation implied by the asset pricing model.
From equations (3) and (4), we can see that the constraint in equation (4) is on the intercept (alpha) in equation (3):
In order to estimate the parameters in equation (4) for each country, it is necessary to simultaneously estimate pricing equations for at least as many portfolios (firms) as there are risk factors. In simultaneously estimating equation (4) within each country, we would ideally like to use portfolio level data to reduce the idiosyncratic noise associated with using firm level data.
Unfortunately, with the exception of a couple of markets, we do not have a sufficient number of firms within each market to construct various real estate portfolios. We therefore are restricted to using the firm-level data to estimate equation (4). Moreover, for several of the countries, there were an insufficient number of firms to estimate equation (4). For the remaining countries, however, we again find that the excess performance results are very similar to those reported in Table 5 . 
Concluding Remarks
The diversification potential associated with investing internationally has received increased attention in recent years from both academics and practitioners. However, the risks and uncertainties of direct real estate investments in foreign countries have generally outweighed the possible reductions in portfolio risk from international diversification.
Over the last two decades, a global real estate securities market has slowly developed.
Compared to private markets, this growing public market provides a vehicle for investors to construct international commercial real estate portfolios without the significant burden of acquiring, managing, and disposing of direct property investments in far-away countries with unfamiliar legal, political, and market structures. However, little is currently known about the return performance and diversification potential of the international real estate securities market.
This paper investigates the return performance of publicly traded real estate companies. The analysis spans the 1984 to 1999 time period and includes return data on over 600 companies in 28 countries.
Our results can be summarized as follows. The return data reveal a substantial amount of variation in mean real estate returns and standard deviations across countries. Moreover, standard Treynor ratios also reveal substantial variation across countries in excess real estate returns per unit of systematic risk. However, when we estimate Jensen's alphas using single and multifactor specifications, we detect little evidence of abnormal returns at the country level. To the extent these results are generalizable, they suggest investors should concern themselves with the covariance structure of returns across countries and not attempt to pick "winners." Similar to Case, Goetzman, and Rouwenhorst (1999) , we find evidence of a strong world-wide factor in international real estate returns. However, even after controlling for the effects of world-wide systematic risk, an orthogonalized country-specific risk factor is highly significant in the vast majority of the ex post return regressions. This suggests that real estate securities may provide international diversification opportunities. This conclusion is further supported by our analysis of firm level return data. The international real estate securities data are from the Global Real Estate Securities Database of Global Property Research (GPR). For the country real estate returns, we use the market-weighted GPR country indices which have been converted into U.S. dollars. The GPR database is consistent across countries with respect to the inclusion criteria of companies, the treatment of initial public offerings, and the distinction between property development and property investment companies. The GPR index is constructed to be representative of the movements in the worldwide real estate securities market. The country level and world capital market return indices are value-weighted equity indices (in U.S. dollar terms) constructed by Morgan Stanley. We obtain these data from Datastream. The U.S. benchmark data are from Ibbotson and Associates. The Treynor ratios are calculated using each country's βeta with respect to the world portfolio (the βeta estimates are shown in Table   4 ). The international real estate securities data are from the Global Real Estate Securities Database of Global Property Research (GPR). For the country real estate returns, we use the market-weighted GPR country indices which have been converted into U.S. dollars. The GPR database is consistent across countries with respect to the inclusion criteria of companies, the treatment of initial public offerings, and the distinction between property development and property investment companies. The GPR index is constructed to be representative of the movements in the worldwide real estate securities market. The country level and world capital market return indices are value-weighted equity indices (in U.S. dollar terms) constructed by Morgan Stanley. We obtain these data from Datastream. The U.S. benchmark data are from Ibbotson and Associates. The Treynor ratios are calculated using each country's βeta with respect to the world portfolio (the βeta estimates are shown in Table   4 ). The international real estate securities data are from the Global Real Estate Securities Database of Global Property Research (GPR). For the country real estate returns, we use the market-weighted GPR country indices which have been converted into U.S. dollars. The GPR database is consistent across countries with respect to the inclusion criteria of companies, the treatment of initial public offerings, and the distinction between property development and property investment companies. The GPR index is constructed to be representative of the movements in the worldwide real estate securities market. The country level and world capital market return indices are value-weighted equity indices (in U.S. dollar terms) constructed by Morgan Stanley. We obtain these data from Datastream. The U.S. benchmark data are from Ibbotson and Associates. The Treynor ratios are calculated using each country's βeta with respect to the world portfolio (the βeta estimates are shown in Table   4 ). Table 4 continued 1984 -1999 1984 -1989 1990 -1999 For each of the three sample periods and for each country, we estimate the following model:
R it = the return in U.S. dollars on country i's real estate total return index in time period t, R ft = the U.S. T-bill rate in time period t, α i = a constant (Jensen's alpha), β iw = the return sensitivity (exposure) of country i's real estate returns to returns on the world equity portfolio, R wt = the total return in U.S. dollars on the world equity portfolio from Morgan Stanley in time period t, e it = an error term. For each of the three sample periods and for each country, we use a two-step estimation procedure. In the first step, we regress excess country-wide stock returns (in excess of the risk free rate) on the excess returns earned on world equity portfolio. In particular, we estimate the following regression: where R s it is the total return on country i's stock index, R ft is the U.S. T-bill rate, and R wt is the total return on the world equity portfolio in time period t. The equity data are from Morgan Stanley. e s it are the unexplained residuals. These residuals represent the portion of each country's stock returns that are not explained by movements in the world wealth portfolio. In the second step, we include the orthogonalized country-specific risk factor (i.e., the orthogonalized residuals) as an explanatory variable in the real estate return regressions and estimate the following equation:
R it is the return on country i's real estate total return index in time period t, and R ft is the U.S. T-bill rate in time period t. β iw is the estimated return sensitivity of country i's GPR index to returns on the world wealth portfolio (R wt ). β iR is the estimated sensitivity of country i's GPR index to returns on the orthoganalized country specific risk factor (e s it). The estimated constants (α i -Jensen's alphas) from these two-factor models can be used as evidence of superior risk-adjusted return performance. To be included in the company level sample, a total return for the firm must have been reported in at least 90 of the 120 months that comprise the 1990-1999 time period. The firm level international real estate securities data are from the Global Real Estate Securities Database of Global Property Research (GPR). The GPR database is consistent across countries with respect to the inclusion criteria of companies, the treatment of initial public offerings, and the distinction between property development and property investment companies. The number of positive and negatives alphas are based on the number of significant firm level alphas (at the 10% level). The alphas are based on the two-factor model described below.
To be included in the company level sample, a total return for the firm must have been reported in at least 90 of the 120 months that comprise the 1990-1999 time period. The firm level international real estate securities data are from the Global Real Estate Securities Database of Global Property Research (GPR). The GPR database is consistent across countries with respect to the inclusion criteria of companies, the treatment of initial public offerings, and the distinction between property development and property investment companies.
For each firm in each country, we use a two-step estimation procedure. In the first step, we regress excess countrywide stock returns (in excess of the risk free rate) on the excess returns earned on world equity portfolio. is the total return on country i's stock index, R ft is the U.S. T-bill rate, and R wt is the total return on the world equity portfolio in time period t. The equity return data are from Morgan Stanley. e s it are the unexplained residuals which represent the portion of each country's stock market returns that are not explained by movements in the world stock portfolio. In the second step, we include the orthogonalized country-specific risk factor (i.e., the orthogonalized residuals) as an explanatory variable in the following firm level real estate return regressions: R it is the return on firm i (in country i) in time period t, and R ft is the U.S. T-bill rate in time period t. β iw is the estimated return sensitivity of firm i to returns on the world wealth portfolio (R wt ). β iR is the estimated return sensitivity of firm i to returns on the orthoganalized country specific risk factor (e s it). The estimated firm level constants (α i -Jensen's alphas) from these two-factor models can be used as evidence of superior risk-adjusted return performance.
